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Mothedology for Estimating Selected Soviet Miitary Expenditures

1. Subsigtence (Food) for Militery Personmel on Active Duty

#.  Ruble Values

The determination of the ocutlays for food by the Soviet Ministry
of Deferse for {ts military personnel fs reduced to o rather gimple formula that
is believed te produce rethor sound regults. The procedure employed iz the prie-
ipg of the beslc Joviet miliitsry ration.¥

A circular of the Quartermaster General. of the Armed Forces of the
B8R that was dssued in 1949 provided the details of the besic rotion. y Other
sources confirm that the prescribed ratioan is spproviested in pracitice and that
1t hos undergons litile or uo change. 2/ That cireuler 1s sufficiently detalled
in that 1t iocludes "morms” Por both quastity apd guality, for the smounts of
"Poodstuly’ [To bef placed in kettle per man per Gay," and for the "vaste [to ve
expected/ 1T processing foddstusfs ﬁfm-e eoo .

Teble 1%% preseats this basic militery ratioe in the USSR in terms
of weekly reguirements por capite. The prices applied to the specified quantities
reprogent ovorage enwusl Muscow prices for purcheses st wholesale rates. Hence
the turnover tox 1s ircluded, but retail trading mergins have beer eliminsted.

The resulting required outlsys for a vekly ration per capitae
are couvertiad to an annual outley per capits which is, in turn, applied to the
totel reguiar service manpower on active duty., Clearly this method is no
realiatic, first, because it is kroun thut theve are seversl military rations,
the one used baing the lesst costly, % apd, second, boceuse ¢fficers and alao
re-enlistzes receive a subsistence allowmpes reported e 200 xubles per month.'
Thus the binisiry of Defeunse 16 presumaily bearing e subsistence cost of 2,400
rubles per year for each officer, wheren: the basic ration for enlizied men
imposes o Lurden scme 30 rercent kaigher{}*;ua a per capita basis.

Other considerations may also affect the magniiude of the derived
resulin: for exmmple, military ferming operations and nilitay procesoing
foeeilitiszs. Tu zdditlen, the prices paid for those subsistence items procured
locally by mdlitery undts staticned outside of the USSR may alac have gome
bearing on the In view ¢f the mumber of these troops, however, snd
tazir sppacont dependence on falrly substentiml imports of Soodstuffs fron the
WEER, 9/ it doos oot seen lilely, even though local purchases may be made at
Levorehle ¢6 relative to those pald in the US3R, that axy substantiel
error de 1 v to acerue from failing t¢ account specifically for puch local
purcheses by secupation forces.

%

In sumery, the effscts of these unsccoounted for influsuces are
ng, at least 0 some extent. At this tiwme it s ot poseible

we the relative signiiicance o guch practices as militery farming
kA It might be noted, however, that the rregent subjective evalua-
tlon of tie mwhle estimates of the Soviet subsistence blll 15 that they are
reasonably aoclraite.

counterhals
even b mas

Horevver, no dlatortic. is believed to bde introduced through
couversion t0 other price bases by meens of indexes. The infiex employed refiscts
retail price movesents, ™ 10/ but in view of the relative stability of retail

3 Whug oply current needs are tekea into secount. Resarves of feod for the
mdLibary b

shizent B8y be part of the Soviet stockpiling progrem and wob an
expend ity “he MHinletry of Defense. .
% Pebly L follows on p. 8 .

F Bubstanticdly £0, according to om scurce, 3/ vhich cites a cost of 324
ubles per month per person for the universal militery ration and Shl rubles par
on for the ration lesuad to flying persovmel. The cost of ether

lies screwhers botueen hoge extrenEs .
tioned in Bast Germany, however, do mot recsive a menstary

wwa to ration costs duwrlng the pericd 1955-58. In 1951 prices the
» ation is 67 percent more costly 1f the coste borme by e
O D 2 have rowalned wiehasged . 016 1
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Tabis 1

Cost of the Beade Mlitery Ratiom in the USSR af 5

m

PROCUrEESnG N

Eagte : FPyice b S

ey Ratdon (Percont of roos Botion {1951 Cosy of Ration ©

Tiea - {Grana yer Week) Gross Ration) {Grame por Wesk)  pex Kidogram) (195 les _per Waekd cf

st 900 : 25 1,200 20,0 2h.0
7ats (a s » o 2.2 Y
Pats (anlmal and vegeiehis 3 , 3 .
@8% (incinding g&nw 1,165 1,165 5.5 éoh
Fioue 1%0 140 k.1 0.6
* Potatoes 3,500 23 5,666 0.76 32
.ﬂ@%gwbﬂ Mh%@ M.W mb%mm 1.8 a8
Condisnts 20 20 wm..w%\ 0.3
mread 6,300 6,300 e 12.3
Suger 230 250 2.k 2.8
Taa T 7 ﬁc# % 0.9
Sal% 210 2i0 0.5 0.1
Tobacco 70 8/ 70 b & 1.0
matal 71:0

e URioS0 oUnerwime INALCGYed, DUYTICAL GUONGIWEE G4l VoUiegs TeCLOTD Gre DRSS ON G CIZCULEY OF Uav COVi00 AT iCraaster USHErdl. &)
b Rotall prices m.\ @iscomted by eding mevging. 6/ . . .

c. The infox used €O represemt these costs on ottor prics bases is essentlaliyiie Soviet index of gtute votail Zood mrices.

d, Tho prics of condiments is assumed to oppeoximntes the priecs of canned goodsm,

@, Sptsll price. : A

£. Tho 193 prics i3 cn cabimpte based on 1940 am@ 1353 mmeices.

&

e
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treding margins, the infex should alsc be e reasameble reprceentation of whole-
sale price movements.® Nor should it matter that this index is being applied
10 & saEple stmowhat lecs comprehensive in its coverage, for the composition
of the semple is not believed to differ excespively from that wmderlying the
index,

b. Dollar Velues

Dollar equivelents can be cbtained on two entirely different
bages: the outlsy per capite for rations for the US armed forces, or the
required cutley for the Soviet ratdon. In practice, only the former basis is
in use. It is employed 4o reflect the outlays that would be necessary in the
S to support Soviet military mmnpower. Both a coanceptual and a practical
reason exicht for this selection: CfLirgt, subsistence cutlays zre viewed as psrt
of the "cost” of & men and, second, monetary cllowances, 88 cpposed to payments
in kind, pley a large part in the total of such US militery cszpenditures.

In theory, determinatiom of UB outlays for subsistence 1s
extremaly simple. A breskdown of the mosetary allowsaces for all those receive
ing them, by rank snd grade, plus the outlays for subsistence received in kind,
would provics the necessary information. Such detall, however, has not es yet
been incorporated into calculations of dollar equivalents. Rather, published
aggregates o US expenditures for subeistence 11/ pius en increment®* deducted
from publieh=d eggregetes of pay emd ellowaances have been the bagis for determining
an average outisy per capita for US mllitary persommel. Application of this figure
to the Pigure for Soviet militery menpower yields & dollar equivalent of the cost
of aubsistence for suck forces in the U3. Obviously a drawhback inherent in this
praciice is the fallure t¢ account for differences in the composition of military
forces, In addition, 1t is probeble that U8 outlaye labeled as being for subsis-
tence in noms years de not represent coasumption but & net outlay resulting from
an algebralc gsummation with reserves or stockpiles. This factor may be minimized,
howevar, glven the aveilasbllity of & figure for the daily cost of raiions per
person®®? for those using service mess facilities, which permits a test of the
resgonsbletocs of the informeticn already cited.

The second method of computing the dollar equivalent of Soviet
subsistence outleys is a repetition of the exercise followed in obtaining ruble
velueq, exccit thet appropriate doliar meices are substituted. The prices would
be those actually peid by the US quartermmster crganizations. 12/ It may be
noted that these mrices epproximate closely the ususl wholepale ypricee in major
U8 markets.

c. Dudle-Dollaxr Ratics

Ruble-dollaxr ratios based cz either of the doller valuations
are eagily dordved. Ca a strictly practicsl basis, however, there is little
roiut in dzriving the relationship betwoen outlays per capits of the USSR 4in

rubles and of the U3 in dollars.' Ratios based on ruble and doller valuations
of the respeviive rations of the two countrles, however, would serve their purpose

in the contont of netional eccounts and simller studies. Clearly, there is no

¥ Ehowid the Soviet military establishment be procuring subsistence items at
speclel pricis or at relatively primary processing stages, the applicability of the
clted index Ip subject to further question. Because special prices mey or nay not
follow a psittern like that of vholesale axd/or reteil prices ~- depending on the
relatlonshlp bebicen the former and lattex, if any -- it 16 not possible to evalumte
thelr effect. Something cen be said, however, with regard to possible uilitary
purcheses of foodstuffe at more primsry ctages because the militsry establichment
possesses some processing facllities. In such instances the movement of prices is
oot likely to Follow the pattern of wholesele prices but to come closer to agri-
cultural procuremsnt prices, vhich bave followed an entirely different pattern.
Thus the charges for handling and processing s well as elements of the turnover
tax are bypsszad,

#t To account for subsistence allowances.
# About §1.10 per person per dey.
1 About 7.8 rubles per dollar of experditure in terms of 1955 reletionships.

-3
Approved For Release 2000/09/01 : CIA-RDP70T00666R000100120010-1



Approved For Relégge 2000/09/01 : CIA-RDP70T0066&#R000100120010-1

Gl

problem in obteining such a ratio with Soviet weights, sssuming ecceptance of the
valuations alreedy dlscussed, but some question exists with regard to a ratio with
TS weighis, primarily because of the apparent diversity of ratlons and the wide-
spread payncnt of monetary allowances in the US. Hevertheless, there is available
a U8 ration 1ist vhich serves as a guide for planning and preparation and presumably
1e sufficiently representative. J_;j_/ 0f course, that share of subsistence paid for
in allowancen 1s not included.®

é. Further Considerations

The foregoing discussior illustrates, at least implicitly, the
type of date nascessary for further refivement and an improved confidence level.
Aspects of the gemeral problem of Soviet pricing policy are pertinent st least
with vegord 40 wore positive verificetion that some of the factors 4o not have
any besring on this subject. Then, toe, there is the problem of the extent of the
appliecabiliiy of Moscow-bused prices, particularly where there is a substantial
wmeount of 1scel procurement {vhether it is imtoraal or external to the USER).
Turthoraore, 44 would de desirable if the other Soviet rations known to0 be in
use were innluded in this caleulation.

Dollar veluations, if greater effort is to be expended on counter-
part costs, should be improved by recourse to such detail as the Ywreakdown by rank
and grade of those recelving allomnces instead of rations and of those receiving
rations ia the UD armed forces.

2, Cluthing for Militery Porasonpel on Active Duiyw®

&. Rubkle Values 25X1X7

The estimates for individual el
from reports from the and the RAND Corporation,
14/ were derived ia like fashion: & clothing issue priced by the item. There was
some veristion between the items of {sgue, however, ss there were diffcrences in
the prices spplied. Nevertheless, the resul per capite, as estimated,
25X 1 X were purpricingly olose. The estimnte in the report for 1953 was 3,720
1953 rublen; that from the RAED Corporation report, 2,700 1951 rubles for 1951.
On an anuual besis, both sources cite, without further adjustment, 900 rubles
25X1X5fr men. Accounting for this apporent enomaly 1s the assumed 1ife of the clothing:

bk yeers, eceording to the report, and 3 years, sccording to the
Corporetic: veport, With adjustment for repairs and changes in price,t::b 25X1X7
report goeve o prorated amnusl cutlay per cepita of 1,100 rubles in 1951. =

sumebly the DAND Carporation estivamte would aleo rige above the level of 900xubles

12 the conts of repalrs ond meintentnce were tuken into sccount. Thus these two
egtimates, thelr Qifferences motwithstending, ere roughly 1,000 1951 rubles per

year. Tbis fignre has been cmbodiced in the studies of militery expenditures by

thia Office. 198

lasuves, which were obtuined

There are, tesides those problems alresdy mentiomed, s nusber of

problems thnt ere related to this subject and that warrant cons m. In 25X1X7
formlating these ecptimates, it wos found neceseary in both the
Corporation reports to rely ¢m the Soviet retail price structure. R 25X1X7

& HIThin the sphore of national eccounts this leads to e sowevhat peculiar
dichotonyy: vwherc subsistence is represeated by a monctary ellowvance, it becomes
an element i the valuation of military services; where subsistence is provided
in kind, 1t is ot so treated. ,

% Ereluding special clothing, sueh as flight gear, which is considered
organizetici L equipment. .

WE It will be noted that the vesulting estimate more realistically represents
averege mulicl outlnyss the procedure employed is not responsive to the irregular
expenditures thet would be lncurred, for exsmple, by & major change in the basis
clothing insue.
2r 0 convert this velue to the monetory relationahips of other yeaxs,
Soviet retall price index for items other than food 18 used whenever
oilahle.  Since 1954 this index hes remained esgsentially steble,
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report, scaltered, published retadil price data were applled to theitems of the
issue, vhersas in the RAND Corporation report, pricez paild by the Soviet military
establleivient in 1940 wers used end & retail price index was sppiied to the
resuits in order to achieve a 1951 price bage.

In addition to the yrovlsm of prices, there are problems relsiing
to the makeup and the applicability of the stendard Lecue of clothing., It 4¢
mpparent thalt tw t different issves of clothing lay behind the estimaive
conbained sn themnd the RAED Corporation reports. Even though the com-
position of the 4N5UC used in the RAHD Corparsticn report is based on informatin
from & Sovizt handbook, 15/ the publicationm dates beck 1o 1947, and some changes
are kaown o have oce since that time. 16/ :

Furthermore, the clothing issue is treated as being applicable
for all raxks and grades. It {8 more 1likely that re-enlistees ard officers
recelve an jusue of higher quelity. Such differences in quelity, as well es
differencec in the composition of the dissue, creunte suother possible clement of
congervatics In this estimate. .

b. DBollar Values

Dollar veluation of Seviet expenditures for military clothing
{regiler issue) precents the geame gituaticn a8 pertained for subsistence, and for
largely the swme ressons. The same altarnative means may be used, although
efforts to dote hove been limited to a determinstion of U8 outlays per capita for.
clothing and application of the figure no determined to Soviet militery peraonnel.
Again, such a figure 4is obialned by a combination of the outiays specifically
lsbeled ne buing for elothing end the allowances rald to officers and enlisted men
for initinl issues and meintensnce.® The some woblems are applicable here too,
arong them the pussible ambiguity of éirect expenditures for clothing and the
divergence in the composition (rank end grade structure) of the US end Soviet
arved forces in any year.

. mmm-nou_m Ratios

It follows from the preceding discussion of dollar valuation that
the possibls rublesdollar ratios may algo be on two bases. At this Juneture,
hovever, only onz ratio msy be derdved, and that ratio is po more than the rela~
tlemship hetreen U5 expenditures per cepits in dellars and like ependltures in
the USSR in rubles. The retio so cbieined is 4.4 rubles to B 31, in terms of
1955 relaticrahips.

8.  Purther Comsideraticns

The requirements for dote in this srea are cGuptehensive. They
renge from price date and mometary allowances to the composition of the verious
iasues of olothing.

~ For ruble expressions of Soviet outlaye for clothing the following
is needed: {a) the current bosle clothlsg issue and such changes in the issue as
heve cecurred sinca 19475 (b) other lasuss and the respactive recipisuts; (c) move
infermaticn oo the prices paid by the Seviet milltary establishment and on how
theoe pricos heve changed during 19¥3-§9; and (d) any monetary allowances paid
’crir the Seriet Muistry of Defense ipstead of, or as & swplement to, issues of
clothing.

3o Sibaistacce (Food) for Militarized Security Forces

The values per capite empioyed for the regular armed secvicest®
are used Yor the sceurity forces.

k, Glothing for Militarized Becurity Forces

The avalleble evidence indicates that eilitarized security persomel
recedve eusentially the same izgue of clothing as personnel of the Soviet army,
naval, and zir forces,HEn

£ xﬁ.@mwmammnmryem«mmmamumormss
relationabips.
“* gHec 1, abova.
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5. Subsistence (Food) for Reservists on Temporary Active Duty

Uhe Soviet Ministry of Defense is presumed to bear the expense of
feediing rescrvista on thege sbbreviated tours of duty. Accordingly, the cal-
culated per capita cost of rations for the active regular service personnel
has been eriended to cover like expenditures for reservists.

6. Clothing for Reservists on Temporary Active Duty

lo cutluys for iasues of clothing to reservisis have been incorporated
in these anslyses of SBoviet militery expenditures. Admittedly it seems unrealistic
that the Miristry of Defense bears no expense of thls kind, but, given the number
of reservists and their sbbreviated tours of duty, it secems highly unlikely that
they recelve enytiing but the temporary use of used clothing. Thus the associated
expenditures would be relatively slight.

T Cther Pacilities

- Uhis category of construction 18 a catchall intended to represent all
militsry fecilities not specifically included in other sccounta. It falls some-
vhat short, sowever, end is limited to administration buildings, warehouses,
hospitels, oad petroleum storege facilities. To the extent that some of these
are included in other accounts they are treated here on a net basis. Because of
the gimilarity in the mesns of building the estimates for three of the four items,
they are 21} treated together.

&. Ruble Values

Annuel expenditures for military sdministration buildings and wvaree
houses are computed in the same way as those for barracks. The only varient is the
price per sguave meter of structure.® It ia sssumed that 1 square meter per man
of each of these types of structure would satisfy the minimum requirements of the
Soviet forces. For this purpose » 8 constant force level of Lk million men is
posited for the period beginning with 1S47. The requirement of 4 million square
meters of each of these types of facllity is estimated to have been fulfilled
in 1955. Aunual expenditures for new construction are the same function of the
value of the base year inventory as is the case for barracks.

Expenditures for hospitals are treated in similar fashion: a
basic dnvenitory in 1955 and the same corverging series of cutlsys for replace-
ment and meintenance. The sole difference is that the requirements for space
per man are converted to the cost per bed, 35,000 rubles 4n 1955 prices. Soviet
date on civilien bospitals serve as a guide for this value and also provide scme
indication s3 to the number of beds to be expected in military hospitals. It has
been concluded that in 1955, when the inventory requirement wae reached, the
available beds were sufficient to sccomnodste 1 percent of the persounel of the
forces. Agclm, the figure of 4 million men is uged for this purpose as the

representation of manpower.

Storage facilities for petroleum, oil, and lubricants are treated
in & different manner. It is posited that storage facllities vith a capacity
egual to 20 percent of annusl consumption is the rule for all Soviet forces.

# T 1055 prices, 1,000 rubles per square meter for administration buildings

and 580 rublss per square meter for warehouses.

¥ Jen percent of the value of the inventory as estimated for 1955 is taken
to reprecent the annual expenditures for new conadtruction and meintenance. In
1947 expenditures equal to T4 percent of the value of the inventory are estimated
to have been allocoted for replacement, .}% percent for maintensnce. It is
presumed that both types of expenditure converged over time on a limit of 5 pere
cent of the value of the inventory, and tibat this limit iz reached in 1955.

- 6 - R
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Thus a basic invertory for 1947 is computed, and anmual increments to this
inventory ere calculated as a direcet funmction of the incresses in consumption

of petroicum profucts. The resulting seriles is then smoothed; tbat is, the
average Sutlays during the periods 1947-50, 1951-55, and 1956 on are used as

the anuual values during the respective pericds. Irregulerities in the unsmeothed
geries are laconsistent with what was t0 be expected from other related develop-
ments. It 13 necessary to employ US pricee for these facilities® and to convert
the resulting values with the ruble-dollsr ratio for construction.

In this instance, there is an element of double counting, 8o
small it cen be ignored, which stews from the inclusion of storege facilities
for petroiouva produets in the calculations of expenditures for the construction
of eir bssecz and the all-inclusiveness of this method of computing storage
facilities.

2.  Dollaxr Values

Doller equivalents are obtained in exactly the same fashion
as for the facilities slreedy discussed. Where direct valuatliom is in rubles,
a8 in expeniltures for edministretion buildings, warehouses, and hospitals,
the ruble-doilar ratio for construction is applied. In the case of storage
facilities for petroleun products, direct valuation is in dollars.

¢. Ruble-Dollsr Ratios

The same ratio of 6.4 rubles to US$L in 1955 prices is employed.

d. Purther Consideraticns.

The emphasis must be placed on the need for more speciffc
information on the exact types apd quantities of those fecllities that the
Soviet miiltary esteblishment hss end the rates of sceretion during a peried
¢f time. loast is koown sbout the facilities to be found at ground force end
logistical installations in the USSR. As slready noted, all facilities are
not sceounted for, and information which would permit extension of these
entimates lo desirable.

8. IMointensnce of Fscilitdes

8. Ruble Values

Estimates of the cutlays made by the USSR to maintain its mili-
tary facilitles are directly relsated to the outlays initially required to con-
gtruct them. Amnusl medntenance outlay: generelly are determined at 5 percent of
the velue of the feellities.®% This factor is no more than a representation of
vwhed was decmed geperally to be eppropriate for iltems of comstruction in view of
Soviet conditions -- for example, the severe weather. The facilities included
in this eatimete are air instelletionsi missile sites) naval bages; petroleum
storage facilities; bulldings of fixed installations for commmnications; berracks;
hospitals: swd buildings for administration, sgtorage, and other purposes.

b. Doller Values

. Doller equivalents sre obtained by applying the ruble-dollar
retic for copstruction.

¢. Ruble«Dollar Ratios

A single ruble-d@oller ratio of 6.4 rubles to UB §L in terms of
1955 releticnships is employed toc obtsia doller egquivelents. This ratio is
deslgned to be epplicable to the Soviet counstruction activity in general, dut
the little cvidence available that deals directly with mtlitery consiruction
suggests thut 4t is ressonsble for military construction a2 well. This ratio,
however, 1s rrobebly conservative for maintenance as defined -- that is, exclusive
of lsbor - beceuse ccnstruction materizls eve relatively more costly in the USSR
than is construction. '

#Hhe winimim prices used for computing the storage capacity of air beses
are employed.

#% Tt will be noved that this factor is exclusive of the value of military
and civilizn labor of the Miniatry of Deferss in maintaining facilitles. Personuel

cffﬂpmeWMMQQWRDP7OTOOGGG R000100120010-1
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d. Further Considerations
Actual outleys sad the prices paid by the Soviet Ministry of
Defense for ¥his type of activity and the umintensnce schedules and/or planning
factors veed constitute the information for vhich there is the most preseing need.

9. Fetroleum Productes

- Ruble Values

Mopt of the Soviet military consumption of petroleunm products,
inclvding tiat for oporating and eaintafining squipment, is represented by the
egtimates vuder this entry. Operating reserves, which are probably paid for by
the Ministry of Defense, and stockpiles, uhick are belleved not to be paid for by
the winistry, sre excluded. Expenditures for operating reserves are likely to be
noarsewrring ~- that 19, for a given type and quantity of equimment, once these
regerves are on hand they need not be comsidered further as on element adding to
cost. As the composition end mumber of units changs &nd/or nev ecuiprent is intro- -
aused, Iovevey these veserves will chenge vith regard to volume and product.

EBotimates, in metric toms, zre available for the consumption
of the various petroleuwn products by each of the Soviet services,#™ These egti-
maten are derived by spplying factors cempated for each type of equipment or
category of personnel to estimates of tha crder of battle, e

The resulting conmumpticn, in tons, is then apportioned to zones
in the USGR apd Buropean Sateilites in accordance with the geographic distribution
of Sw%et oro0ps and equipment. The application of internal zonml vholesale
prices’ for the verious petroleum products ylelds the ruble valuations of the
expenditures required for this consumption. For the Soviet prices in 1955, see
Table 2.77 Similar informaticn 45 evailsble in terms of prices om 1 July 1950.11T

B Dollar Volues

Fguivelent dollar valuations are obtained by &pplying & ruble-
dollar rabic.

¢y Ruble-Dollar Ration

Yor simplicity and ease of handling, a single ratio of 13.k
rubles to TS $};,‘~3’ in terms of 1955 relatlonships, is applied to the summation of
the muble velustions described sbova, Actually the ratios for consumption by

nsvel apd giround forces should be slightly higher, thet for consuzption by the
air forces sllshtly lower. Thaepe differuncos, however, amount to o more than
several i of a ruble per dollar, hardly ensugh to introduce any distortion

3. Fulure presemtution, hovrever, may vell require differentiation

oot only a g the armed gervices, but perbaps to the extent of separnte treate
ment for csch prineipsl petroleum product. Buch differentintion will present no
provlem,

&. Further Considerations
it e & 3 UL OTY

Price date ere for the most part plentiful. The major problem is
establishing vhether the svallable Soviet prices twuly represcat the prices paid

3 itures for 2olid fuels and purchased electric power ave partislly
covered undsr srother account. Such expenditures, in agaregate, arve believed to
be rather suoli. .

W Fublished reports 17/ provide estimstes for part of the historical period.
Thene estimstes have baen rrojected to complete the requisite series.

#H: Wo ellowsnee is nafie Por Air Porce and Army requiresents for petroleun
products £or such purposes es space beating and lightings they are considered to
be inziguificert. Hen@ling losses mre talter into account for avistion fuel and
Jubricativg wil.

o+ The twrzover tax and transportation charges sre included.

wi Bable £ follove on p. 9,

,%%.? 1955 prices (1 Hady) are 23 percent lower then those of 1 July 1950.
@Be.am o1 Sovlet veights to which ruble and dollar prices were applied,

“8 -~
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Sviinguiniiais

Teble 2

Pricsn of Balected Fotroloum ona.urbs in the USSR a/

1 July 1855

Ruhbles per Metrlic Ton

w08
Protuet I 1I 11T iy vy
ueoweive gaselitg
) 937 56U 594 640 ol
A«TO &0 0 720 790 - gao
AsTh TAS T4S 785 875 960
Avigslon gerolisg
3 300/130 1,085 2.075 1,100 1,1‘&0 1,325
B 93/130 895 obs 896 1,088 1,238
B 93/130 875 9L3 960 1,060 1,200
2945 745 THS 785 875 960
Jet Tuel, '
Puly, T8el, Tof 370 390 ka5 kho bhg
Bight dlesel fusl
T 232 n7 32k 350 %20
% 32 337 3 370 Liso
W, a: 7 32k 350 k20
Imricents
Msko-RrEasior oLl {Awsel 18) Th0 730 830 900 1,000
AX-20 (fors 2y . €10 850 900 q70 1,070
AKZ Pl QEEL A0 3.3050 1,3.00 1,150 13@0 1'320
Ddaadl oil D-1L; 373-:*3 Dp-1i, Dp- ak
{vith 23Qiti: AT 3 Talotinmwl, .
exeapt Fowr N=10) 08 g72 1,032 1,038 1,188
Q.m."& 9il Dpedd iR 2 Ipeik {with - 8 K8
addinive Pad 35 5 3,08 1,272 1 X
hukenobile re dern il ;332 ’368 ’Eﬁ 1'190 ,590
fugs-trastor & stegion oll
Dty greds 300 340 kao 560
Hivker grade 33 368 Eiﬁ bgo 590
Aviation Ivhplesnty 1,000 1,0%0 1,100 1,170 1,280
Floot mamns 250 219 295 320 388
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by their military esteblishment. The cwrrent belief is that they do -~ that
is the Ministry of Nefense psys the twmover tex. A second problem and one
of lesser comcera is 4the meed for additionsl price information for years
betusen mejor price chenges. Adequate deteil exists with regerd to prices of
1 Joly 1250 end 1 July 1955; inforzstion on price movements in the interim
period and sincs 1955 iz sketehy. Bacause the bigeest part of the studies of
Soviet militery expenfiitures are comiucted in base yeer priceés nobt having
deteiled information for interim periods is not of great importance. Por

purposes of roflined budgetery emalysis which is copducted in current teras
sultoble informatlion on price movensnts becomes essential .

10. Research and Development

It is clear thst the interest in research and development,
ingofar o5 thds raport is concsrmed, 1s confized to that reseprch and develop.
meat taav’w o more or less direct bosring on Soviet militery czpebilities. The
svallobls dote, however, precluds miiag a direct epproach to estimeting this
partienlay cm]gfxe'” of Soviet repesreh and dovelopmont. Insteed, 1t has been
wacesanry o compider all such activilty and only therewfter to estimate the
militey ohive.

e Riblo Vaies

Although the USSR zeveals sizable expenditures for sci-
ence, po% eiough afditienel deis ore availedble to pormit direct estimation of
totel experiliwves for regeerch end developrent. Thovefore, aneiogy must be
resowried $0.

The ather regulerly sopounced expsiditures for "finane-
ing scient!Tic resesvch esteblislweate,” which are finsnced primerily fros the
budgatery sllccation for socislecultural purposes, sppees 0 correspond o what
would ordinssily be tormed research gnd dovelopsent in the US.* The rest of the
Soviet program, vhich is horeafter wefarred to &8 produwet developmmnt,; is closely
ekin to She councept of dewalopment, tost, and evaluatlon used by the US depaxrte
went of Dofouse.

Oa the bosls of this kimd of division of expepditures
for resenvch and Govelopment in the US, spscifiecally by the Department of
Defenve, = olabticnship hes besen derived that is used for the USER. Im rocent

yeors, evy twes of the US Deprrisnt of Defense for dewelopment, test, asd
eveluabion e been &b least a9 grest a3 those for research and developamnt. st
Bocouan of 1% obvicusly boavy emphasis on sdlitery research ad development
in vhe USED csd Deceuce product development in genoral would mwagonghly ba

expectsd to neseliva more emphesiu ia the USSR then i the US,#¢ ¢he use of &
ae-o-oa weletioship betveen product dovelopusat snd other ressarch sad
development Jor the USER gppoors (o te Justified dDut consepvetive. I is not
pogadble to overcoms the congorvabive biss, hovever, bocowse RO HOGHS was
availokle foo detevelaing how mech greoater product developsent should bs o

how sueh o relaticxehip would wepry ovey tima. Hepce (he om~to-one relationship
is edopted us the best to be hed ob this tlaze.

o Hpsic and applied resoaveh and :Wa spplicatisn 4o mev uses up to the
point of dosign end production
e Ungll the ppbliecoticn of the 'bwl@t for 1950, expenditwres for development,
tesh, ond evalugtioa vere alveys included wder procurcmmmbt. In the budget for
1960, aerr: « these expenditures have been ccbined with the expenditures for
mgz&‘:eh eel devrlopaent under the entzry Resesrch, Development, Test, and Evele
WRCHS
W IS pooms cxadible bhev becowge g0 mmich of whal has been developsd in the

Hash is avellehble 0 the VSER exd boeause the USSR is geasrally behind the West,
" thers miot bo eprwecizble Soviet offewt to adapt Western developments (that is,

yrofoct devolepment). This ebility to progress, up 1o a poimt, without ressexrch
chonld meen cyeeter proportlovel exphesis oa product developwsat by the USSR,

-l -
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Pocontly ons axall element of support for this rela-
tdenship hug becoms avellsble. Manpower figures reveal that the number of pro-
fevsilousl ceientific perscnrsl engeged in this sctivity is roughly the same as
the awdar ia other reseavrch end development. Although the latter might be
expected o recolve more in the woy of remmeration, the activities of the
former sre likely to bz more equipsent intemsive, thus providing e compansatory
elament.

Application of this relationship meens thet Soviet
cutlays fur resewreh and davelopmont are estimated at twice what were ammounced
for "finencing sclentific yescarch estublishments.” This procedure, within
its limituilone, ie adequate for the period through 1957. Im 1953, there was
7 & cheege in the scope of thw sunounced e:xpenditures for resesrch and
dzvelopmeni.” Ho explemation cen be documented, but the most resscasble hypothesis
is that i cconomic precvgenivetion that began in 1957 hes incluwded a considsrable
 in the swbordinstion of the orgenizations engagad in research and
develoze:t ond thet comsequently some of the outleys for product davelopment
ere now facluded in the emnounesd allocation.

The procodwre dascribed soc far encompesses the
histordesl poriod but oot the presont omd future. In xriving at estinates
for the yerfod begluming with 1958, personne). and wage data play an ixportant
paxt.

The natwre of the dste on scientific mempover, including
their reluiive plenty and precisicn, rmkes thom the moet wseful in atterpting the
projectiox. The series of scisntific manpower employed in ressarch institutiommt®
has been uslactel for thic pwpcse Yecsuss the best divect date om axpenditures
@ the sonovmesd allocations for finmmcing thess institutions. Por the pariod
1950-37 the exgpemditurs per scientist can then be determdued and applied to the
omber of these sclentists estimated for esch of the following years. In accosdance
with the jrocedires used for the historical period, the espenditures so derived
are doublsd im order to taks eccovnt of product development.

Conztaut ruble valuss wre used to exprous tiwse expendi-
tures., The oxpendituces per sclestist are derived Initielly in cwrrent rubles;
they ave converted to comstemt rubies by spportioning them betveen vagss and other
wmﬂ%&mmwmmnmﬁmorwsw ad an ixdex of industrial
cosis, rospeetlvely. Inspits of obvicous insdequacies the lutter index 1s used to
raflact chonges in the prices of construction, equirngant, and materisls.

The resul: oxpenditures per sclentist showed an
anmel swirage vate of incresss of 2.1 percent in resl terms over ithe period
1950+57. [Llthough moet of the increase took place during 195457, the sversge
rate Por the entire pericd is incorporeted in the dariveticn of sxpanditures
for 1953 &nd sucesssive yours.

¥ hgparenily the amvounced plam for sxpanditures in 1950 was on the old
baois eqd sotunl expemditures on the pev besis. Thais Aifferimce mey sccount for
the irdlect2@ expens of ectuel expmmdituraes cumpared with the plan. It is
poseible, however, that the figures would still show an excess of actual expendi -
tores 42 Woth wers given on the saue besiz. It i3 of imterest that sinple
extrapolntion of the hudgated funds enpmimesd for ths period 1950-57 yoilde a
value for 1959 that is remwrkably close to the awmowaced rlamwd allocation of
23 Billlon odhlos, . '
*% Thyough 1957, Projecticns are btased on ostimates of move cogprehensive
growps of scientific persounel.
wR The changing relotionahiy of weges to ctber outlays hes been consddered.

mlla
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Only & partisl test of the reasonmadblensss of the
expenditises par sclentist is availabls. These expenditures include wages for
mnppo?e;img nerzounel. a8 wall as for 4he sclentistyg. Application of estimated

othorommﬁ.ztﬁmempdhnuuchmmm. Purthermore, US

nﬂath«wamsmnotomtm. Although normally the msre fast of com~
mnitvammmmmmmmmmmwumunem
wmsmmemwwmu,mmuunwsw”zmam
mmmwmmnmmmcwmthmumummua
sirongly mitigeting circunstence. Moweover, statistics recently publisbed by
the UBER, slthough subject to altermate interpretation, wre sosningly confirmatory.
These sianiiztics indiesto a gsmeral dacline, in the proportiom represented by
ma,mguwmaommwsowwoutsomuww.*gpj ’

mwmm&uw«mmgmmor
mehmmamhwxmmmimmitmwm,%ammam
coumbing orises with rogard to s ececmi. Bsgerdless of this rossibility, sn
mdeaﬁgﬁwﬁ%mﬁarmicuhtbamt&mmmmmhmlmiww
mmwmwmmmmm. wlm-mmmmmm,tuy
mmm&w&mme,MWﬁmﬁyﬁmmm
pm:amm:mmmmwmmwmrmmmanm,ﬁ*m-m

dollar eguivalont of Soviot eapenditures in rubles for research aad developmant

is nocessarily crude. As in all other instances in this Yeport, doller valuss
concoptunlly represont the estimnted outlays required to pay for the same Pro=-
grens axd ccbivities in the US. Mo retearch and development, as for wllitary
persomecl, the mwrlacipal expendite 15 for maopomr, not o comodity. Thus Soviet
outleys for rescsarch and developuent wher stated in dollars represent, in affect,
vhet the mavpower, materiels, mwukemahtMthMwnMeostm

* 1t showid be noted that these published figures are in cwrrent rubles. In
constent toems the mmmmmwmsm increased during
the periold, vharess other costs have, in general, dsclined.

e Admmmwmm#mwmmmmm
mwmmmmamdmgjmmmawmu for finsncing sciemtific
research entablliskmnts into woges snd the like. In 1950, 57 pereest of such
expendifures wore explained; in 1957, only 40 percent. Whether thiz fallwre to
break dowm the residunl 1s a reflection of sensitive Boviet programs is »mot known.
In & gouge, mmwumowmamummmwumg.
Interesiingly, the repudblie outlasys wre explained essentislly in full; the
ungrpleined eupenditures involve disburmenents from the union budget .

i The usual practics, wheve amortizstion of research and development cost
exists, iz for that cost to be racovercd during the first 2 years of serses
profueriion.

.
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the US; it does not represent what the £ingl products of Soviet ressarch

and development would cost. Ror does it represeat the cost to ths USER in

weal regources. In opite of the preferred position of gcientiots in Soviet
sociely, the US scientlsts commmads far more in reel terms, snd thus the applica-
tica of U vege scales to Soviet pergonnel meyely ropressnts vhet ths number of
sclentists wourld bost" in the US.

The dolliar equivalents are obtained by spplying the
ruble-dcllior rebic discuseed irmedietely helow.

¢. Rublas-Dollar Ratios

It is assued that the spparently equal division of
Soviet ouilays for resecch and developeent (exclusive of product development)
etweon wngee and other ltems, is sultsble for at least most of the period under
study. Uith the uee of this relaticrship, & ratic for manpower of 3 rubles to
UB §1, exd & retio of other expenditures of between 6 and 10 rubles to USHL,
there ar> obbrised over-all ratios of detwesn U rubles and 5 rubles to US §1
in 1955 torme. The upper limit of 5 rubles to US §l hes been chosen largely
beeeuse 1t ie balieved thet the influsnce of product dovelopsmat would tend to
raige tho ratio.

Per cspita cutlays for scientiste in the US and the
UBBR, whon compered, present sonn interesting testimony. In 1953, US expendi.
tures per cclentist emcunted to §27,000 and Soviet expenditwres to 110,000
rublen, 2 reletionship of ebout 4 ¢o 1. Ry 1555, Soviet outlays wore increas-
ing rapidiy, o2 weve these of the US, with the yesult that the relationship
betusen rible sad dollar empenditures peamd to remaln constant or perhaps to
increrse somsvbat, to more than 4 to L.

In spite of cortain incoupmradilities in the US snd
8oviel dula, the por espita expenditures that ave derived wdcubtedly reflect
m order of magnitude of rosconside proportions. Although ordinarily such com-
parises could moh end should not be vesd 0 verify or to form the besis for a
Lier vatie, in this inotence, and given the appsrent einllx-ity in the
P Dueds, 1% 48 not without relsvemce.

4. Forther Considerations

It is not naceesery to consider in detsil the Xkind of
inforzaticn atlid necessary to lmprove comsiderably the estimates of Soviet
resgarch ood development. In alowet say esgeet, additionsl information is
noedsd -~ for eusmple, () Soviet expmditwres for product davelopment; (b) the
wamber ¢f each cmtegory of persomuel smployed in any phese of rogearch and
develepmert; (e) cutlays for wages, construction, eyuipment, and the like;
¢, et distribution of funde with regerd to ressarch snd daveloposnt for
eilitery, dndustrisl, and consumer purposes; snd (¢) more information on the
ficencing of rasearch acd develorzant. .

4. Nuclear Encray

There are 1o data avallsble that directly indicate the magni-
tade o wrpposition of the expendituzres for the Soviet nuclemr emergy [COgram.

Thevefu bills of materials bave byen developed for building and
Penrd al piants, geseous diffusixn cascedes, reactors, and other maclear

focilitior reguired to yroducs the amounts of uranium end Pissionable meterials
thet the USAR 1o estimeted $0 have produced. These bills of muterials eve based
on whet Jo kncwn or cem be inferred about Boviat plemte and miclasr technology.

U8 smslory 18 used only vo 2411 the gips left by incomplete nowledge of the Soviet
progran,

*aotieeton of Boviet exparditure for uuclesr emergy that were inmcor-
porated in pest studiss of militory anpanditures vere based largely on enalogy
with sueh US expenditures.

ul;.i.
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&. Rubla Veluse

‘ The ruble veluss ere determined either by pricing
quentitics of matorials divectiy in rubles witk prices svailable in Soviet
catalogs or by comverting doller costs into ruble costs through the use of
appropricie ruble-doller ratlos. The resuliing estimmtss of Soviet expeniitures
Tor nucloer essrgy mist be considsred first epproximations. These catimetes are
believed, however, to epproximate ressonsbly the magaitudie of the Soviet offort.
It iz Pelfoved thet the cumulastive estimstes are more sccurate then the estimetes
for ipdividual years and thaot the estizetes for the later years ars more asccurats
then those for the eaviier years.

b. Dollar Values

Dollar valuss sre obteinsd divecily. The doller prices
used ers 1ot baged on estimates of cost of the same volww of rodusticn of
figedomabhle mtorials in the US as is attributed to the UFER tudt rather ere
baged o foviet teclmology to the extent possible.

¢. Rubla-Doller Retios

, A series of rutics 1s employed. Meny of these
ration hal ¢ o be doveloped speeielly for this purpose by price comparisons
of similer but not identical itewms of equipment. '

4. Purther Cousiésrstions

The degres of confidence in these estimates would bo
improved considersbly with move preciie inforzation ont the exect types of
mum-s;mmmnmmmmmwwmummm
and with Soviot prices for the special types of equipment ussd.

T
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